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55 Example - 220 

2S-(2(S>-N-t-BOC-amino-3-cyclohexyl-1(R)-hydroxy)prop-l-yl-5(R)-methyltetfahydrofuran 
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The compound of example 216 (870 mg) was dissolved in 14 mL of CH 2 CI 2 and 14 ml of saturated 
sodium bicarbonate. The solution was cooled to 0*C, and iodine (680 mg) was added in one portion. After 
stirring for 30 minutes, sodium bisulfite was added, and then 50 mL of ether. The organic layer was washed 
with saturated sodium bicarbonate, brine, dried (MgSCH) and concentrated and purified by flash chromatog- 

5 raphy (Amicon matrix silica SI (trademark), 30pM) to give 1.01 g of the primary iodide. This material (150 
mg) was dissolved in 1.5 mL of 1 ,3-dimethyl-3,4,5 I 6-tetrahydro-2(1 H)-pyrimidinone, and 24 mg of NaBhU 
was added. After stirring at 25* C for 5 days, the mixture was diluted with ether, washed with water (3X), 
brine dried (MgSO*) and concentrated. Purification by flash chromatography (Amicon matrix silica SI 
(trademark), 30^M) provided 101 mg of the title compound. 1 H NMR (CDCI 3 , 300 MHz, partial) 8 0.90 (m, 

10 2H). 1.23 (d, 3H), 1.52 (s, 9H), 2.10 (m, 1H), 2.81 (d, 1H), 3.62 (m, 1H), 3.69 (m, 1H), 4.04 (m, 1H), 4.83 (d, 
1H). \ 

Example - 221 

15 2S-(2(S)-amino-3-cyclohexyl-1(R)-hydroxy)prop-1-yl-5(R)-methyltetrahydrofuran 

The product of the preceding Example (160 mg) was deprotected according to procedure D to yield 
130 mg of the title compound. 
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Example - 226 

55 

SMeCyS"2(S)-amino-1-cyclohexyl-(3(R),4(S)-dihydroxy"5-cyclopentylpentane 

a) BOC-SMeCys-2(S)-amino-1-cyclohexyl-(3(R). 4(S))-dihydroxy-5-cyclopentylpentane 
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BOC-SMeCys (254 mg) and 2S-amino-1-cyclohexyl-(3R, 4S).dihydroxy-5-cyclopentyl-pentane f300 mo) 

K'iSS am: (m> 1H) " 282 (di 2H) - 325 (m - 2H) - 409 (m - 1H >- 423 1H >- 'h!; JS 

b) SMeCys-2(S)-amino-1-cvcl ohe X yl-(3(R).4(S))-dihyclfox y -5-cyclopentylp e ntane 

^Jh 0 ^ 6 ?*!; 2 ^ (245 mg) was dis- 

S^d S O^C f^l f The' C :°' ed t0 ° °- ™ UOroaceHc «*1 (2.5 mL) was adJed, and^e" J n 
stored at 0 C for 1 h. The mixture was concentrated and the residue dissolved in ethyl acetate and 
extracted wrth 0.5N NaOH. brine, dried (Na 2 SO.) and concentrated to give 173 mg of the t^comptnd 

Example - 227 

SMeCys-2(S )-amino-1-(2-thienyl>-(3(R), 4(S)-dihydroxy-6-methylheptane 

accSirin 0 " 1 "^"? 6 ' 1 ^ 3 ^^ 4 < S >- dih y d ^y-6-methylheptane (163 mg) was coupled with BOC-SMeCys 
according to procedure C and deprotected according to the procedure of Examole 226B to aL Z ml 
compound (117 mg). i H NMR (CDC.,, 300 MHz, partial) S 0.86 (d, 3H). O gsTd 3H) 1 9 f ( S 3H 2 42 2? 
1H). 2.91 (dd. 1H), 3.40 (d, 1H), 3.57 (dd. 1H), 4.40 (m. 1H). 6.810. W^SZ^B < (4 SJSS 

Example 228 

Slv1eCys-8(S)- amino-9-cyclohexyl-(6(S),7(R))-dihydroxy-1-nonene 

8(S)-amino-9-cyclohexyl-(6(S), 7(R))-dihydroxy-1-nonene (142 mg) was couoled with BOO <?M»r>,« 
^2"^ Pf °Tr ° ^ Pr ° dUCt depr0t8Cted aCCOrdina to the pro^l oflxamplJ 

FAB MS 373 (MH*t ( ' 8 (dd ' 1H) ' ^ ^ 1H) ' *** ^ 2H) ' 5 82 < m ' 1H >" 7 50 < d - ™> 

Example - 229 

4-(4-piperidone)-2(R).(2>thienyimethyi)succinate 

2(RH2-thieny!methyI)-succinnic acid 1-monobenzyl ester was orenarpri *H*ntirm ^ ~ 

sssi'sST r aL chem - 31 - 227? - wS^pASS a r: 

aTorrimn tn T. V ? aCCOrdm9 10 Pr ° CedUre C ' and the monoamide/mono-ester product hydrogenated 
SEPiw ?iE2! , U u,°i EXamP ' e 125 t0 9ive the title compound. 'H NMR (CDCI3, 300 MHz. pS) 5 
2.56 (dd. 1H). 2.79 (dd. 1H). 3.12 (dd. 1H). 3.91 (m. 1H). 6.82 (d. 1H). 6.90 (dd. 1H). 7.13 (d. 1H). 

Example - 230 

4-(4-piperidone)-2(R)-(4-iodophenylmethyl)-succinate 

. 2 ( R H^ iod 0Pnenylmethyl)-succinnic acid 1-monobenzyl ester was prepared by adaptinq the orocedure 
wS i ol^ ' attner e I aL (J " Med " Ch6m - 31 ' ^ < 1988 » to 3-(4^odopheny| y pSon?c acid cSed 

mar P ne m r o " ydrate accordin9 to procedure °- and *• p^t ^0^^ z^s^ssi 

3T2 (22 1H TSt? S i°«?; e th L Wle C ° mP0Und - ,H " NMR (CDC ' 3 ' 300 MH?. partial) 5 2.70 ?n 2^ ) 
3.12 (22, 1H), 3.23 (m. 1H), 3.60 (m, 1H). 3.73 (m, 2H), 3.99 (m, 1H). 6.91 (d. 2H). 7.60 (d, 2H). 

Example - 231 

4-(4-piperidone)-2R-(3-thienylmethyl)-succinate 

2(RH3-thienylmethyl)-succinnic acid 1-monobenzyl ester was prepared by adapting the procedure 
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described by Plattner et al. (J. Med. Chem., 31, 2277, (1988)) to 3-(3-thienyl) propionic acid, coupled with 4- 
piperidone monohydrate according to Procedure C, and then hydrogenated according to the procedure of 
Example 125 to give the title compound. 'H NMR (CDCl 3 , 300 MHz, partial) 5 2.73 (dd, 1H), 2.88 (dd, 1H), 
3.16 (dd, 1H), 3.22 (m, 1H), 3.95 (m, 1H) f 6.90 (dd, 1H), 6.99 (d, 1H), 7.27 (dd, 1H). 

5 

Example - 232 

4- (4-Trimethylamonio-1-piperidino)-2R-ben2ylsuccinate-$MeCys-norCSta Isopropyl Ester Iodide 

10 4-(4-Dimethylamino-1-piperidino)-2R-ben2ylsuccinate-SMeCys-norCSta Isopropyl Ester (420 mg) was 
converted to the title compound (320 mg) according to the procedure described in Example 38. 'H NMR 
(CDCI 3 , 300 MHz, partial) 5 1.23 (d, 6H), 2.10 (s, 1.5H), 2.12 (s, 1.5H), 3.07 (s, 4.5H), 3.09 (s, 4.5H), 3.60 (m, 
1H), 4.67 (m, 1H), 5.00 (m, 1H). FAB MS 675 (MH + ), 256. 

75 Example 233 

5- Methylcysteine t-Butyl ester hydrochloride. 

A mixture of 13.5 g S-methyicysteine, 120 mL dioxane, and 10 mL concentrated sulfuric acid was 
20 cooled to 0°C and isobutylene (ca. 50 mL) was added. The vessel was sealed and the mixture shaken at 
25° C for 16 hours and poured into a mixture of ethyl acetate, ice, and 80 mL of 6N NaOH. The layers were 
separated and the aqueous layer extracted with ethyl acetate. The organic layers were washed with brine, 
dried, and concentrated giving 8.5 g of a yellow oil. Ether (110 mL) was added, followed by 9 mL of 4M 
HCI-dioxane. The resulting solid was filtered and washed with ether giving the title substance as a colorless 
25 solid. 'H NMR (D 2 0, partial) 5 1.53 (s, 9H), 2.18 (s, 3H), 3.09 (dd, 1H). 3.16 (dd, 1H), 4.28 (dd. 1H). 

4-(4-Dimethylaminopiperidino)-2(R)-benzylsuccinoyl-SMeCys t-Butyl ester 

4-(4-Dimethylaminopiperidino)-2(R)-benzylsuccinic acid hydrochloride (5.97 g) and S-methylcysteine t- 
30 butyl ester hydrochloride were coupled and according to General Procedure C giving 2.97 g of the title 
substance as a clear oil. FAB-MS 492 (100%, M* + H). 'H NMR 1.38 and 1.39 (s, 9H total), 2.05 (s, 3H), 
2.19 and 2.20 (s, 6H total), 3.80 (m, 2H), 4.55 (m. 2-3H), 7.1-7.3 (m, 5H). 

Example 235 

35 

4-(4-Dimethyiaminopiperidino)-2(R)-benzylsuccinoyl-SMeCys Hydrochloride 

2.67 Grams of 4-(4-dimethylaminopiperidino)-2(R)-benzylsuccinoyl-SMeCys t-butyl ester was converted 
to the title substance, (2.98 g) by General Procedure D. *H NMR (D 2 0, partial) 5 2.09 and 2.10 (s, 3H total), 
40 2.84 (s, 6H total). 7.24-7.40 (m, 5H). 

Example 236 

4-(1-piperidino)piperidine-1-carbonyl-Phe Benzyl Ester 

45 

A solution of phenylalanine benzyl ester (10 mmol) in 15 ml dichloromethane was added dropwise to a 
0°C solution of 1.34 g imidazole and 1.75 g carbonyldiimidazole in dichloromethane (15 ml), and the 
mixture was stirred at 25° C for 1 hour. 2.27 g of 4-(1-piperidino)piperidine was added and the mixture was 
stirred 24 hours, diluted with ethyl acetate, the solution extracted with 1N NaOH and brine, dried and 
50 concentrated giving an oil which was chromatographed on silica eluting with an ethanol-dichloromethane 
gradient containing triethylamine to give 3.69 g of the title substance as an oil, FAB-MS 450 (100%, M* + 
H). 1 H NMR (CDCI3, partial) 5 3.10 (d, 2H), 3.90 (m, 2H), 4.83 (m, 2H), 5.10 (d, 1H), 5.17 (d, 1H), 7.2-7.4 (m, 
10H). 

Using the above procedure, the following Examples were also prepared from the appropriate amino acid 
55 ester or substituted lactic acid ester and the appropriate secondary amine. One or both of the amine 
components could also be in an acid addition salt form, in which case one equivalent of triethylamine per 
equivalent of acid addition salt was additionally employed. 
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so Example 240 

Hexahydrophenyfaianine benzyl ester hydrochloride 



55 



A solution of Boc-hexahydrophenylalanine (10 g) and triethylamine In 85 ml dichloromethane (5 4 mU 
was treated sequentially at <5 C wittbenzyl chloroformate (5.5 mL) and dimethyl 
After being strred 30 minutes at 25'c the mixture was diluted with 500 mL c53^ti S 
esultng solut,on extracted I with aqueous NaHCOa, IN HCI, 1N NaOH, brine, dried, .nd^^ 
12.2 g of a colorless o.l. Th.s material was dissolved in 15 mL dichloromethane and treated at 25 ? C J5T2 
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mL 4.7 M HCI-dioxane for 1 hour, concentrated, and the resulting solid washed with ether giving 9.25 g of 
the title substance as a colorless solid. 

Example 241 

5 

4-Ketopiperidine-1-carbonyl-hexahydrophenylaianine 

A solution of the benzyl ester of the title substance (4.45 g) in 40 mL methanol and 4 mL acetic acid 
was shaken with 450 mg 10% palladium on carbon under 50 p.sJ. hydrogen for 20 minutes. The catalyst 
10 was filtered, the filtrates concentrated, and the residue dissolved in ethyl acetate, This solution was washed 
with water (3X), dried, and concentrated giving the title substance (3.41 g) as a colorless foam. 1 H NMR 
(CDCIs, partial) 6 2.50 (t, 4H), 3.71 (m, 4H), 4.45 (m, 1H), 5.19 (d, 1H), and 7.6 (br, 1H). FAB-MS 297 (100%, 
IvT + H). 

75 Example 242 

4-(1-Pyrrolidino)piperidine-1-carbonyl-hexahydro-L-phenylalanine 

A solution of 4-(1-pyrrolidino)piperidine-1-carbonyl-L-Phe (1.5 g) in 20 mL aqueous 0.22 M HCI was 
20 shaken with 1 g 10% rhodium on carbon under 50 p.s.i. hydrogen pressure for 3 hours. The catalyst was 
filtered, the filtrate concentrated, and the residue washed with ether and dried giving the title substance as a 
colorless solid (1.07 g), RP-HPLC 4.76 minutes (30/70, 100%). In analogous fashion the following com- 
pounds were also prepared. 
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Example 


R^N 


FAB-MS 


'H NMR (D 2 0, partial) 


243 




366 (100) 


0.95 (in, 2H) , 2.95 (m, 
2H) , 4.1 (m, 2H) , 4.28 
(m, IH) . 


244 


(CH 3 ) 2 N 


326 (100) 


2.84 (s, 3H) , 3.47 (m, 
IH) , 4.13 id, 2H) , 4.26 
(t, IH) . 


245 


EtjN 




1.41 (t, 6H) , 2.18 (d, 
2H) , 3.02 (t, 3H) , 3.2- 
3.5 (m, 4H) , 3.7 (m, IH) , 
4.22 (m, 2H) , 4.4 (t, 
IH) . 



55 Example 246 

4-(1 ■Pyrrolidino)piperidine-1 -carbonyl-L-phenylalanine Benzyl ester 
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n Vrr iH et0PiPerid L ne * 1 ^ 0ny, " L * Pheny,alanine b8nzyl ester < US 4.314.342) was reductively aminated with 
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Example 251 

4-(1 -Pyrrolidino)piperidine-1 -carbonyl-L-phenylalanine 

5 4-(1-Pyrrolidino)piperidine-1-carbonyl-L-phenylalanine benzyl ester (3.7 g) was dissolved in 15 mL water 

containing 1.1 equivalent 1N HCI and the resulting solution shaken with 375 mg 10% palladium on carbon 
for 1 hour. Filtration and concentration gave a residue which was washed with ether and dried giving the 
title substance as a colorless solid (2.79 g). FAB-MS 343 (M* + H, 40%), 155 (60%), 11.9 (100%). 1 H NMR 
(D 2 0, partial) 5 (DSS) 1.4 (m, 2H), 3.02 (dd, 1H), 3.25 (dd, 1H), 3.6 (m, 2H), 3.95 (t, 2H), 4.50 (dd, 1H), 7.25- 

w 7.4 (m, 5H). In analogous fashion, the following hydrochlorides were also prepared from the corresponding 
benzyl esters. 
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Example 


R^N 


R 3 


FAB-MS 
Base, M + +H 

(%) 


*H NMR (partial, 
D 2 0) 


25 
30 


252 


O 


Ph 


368 (10) 
155 (100) 


2.99 (dd, IH), 3.25 
(dd, IH) , 3.46 (dd, 
IH) , 3.95 (t, 2H) , 
4.54 (dd, IH) , 
7.25-7.4 (m, 5H) 


35 


253 


(CH,) 2 N 


Ph 


320 (30) 
119 (100) 


2.81 (s, 6H) , 3.02 
(dd, IH) , 3.27 (dd, 
IH), 4.0 (t, 2H), 
7.25-7. 45 (m, 5H) . 


40 


254 


EtjN 


Ph 




1.33 (t, 6H) , 1.95 
(d, 2H), 3.97 (t, 
2H) , 4.56 (dd, IH) , 
7.3-7.5 (m, 5H) . 


45 


255 




Ph 


346 (40) 
119 (100) 


3.02 (dd, IH) , 3.23 
(dd, IH) , 3.58 (m, 
2H) 3.95 (m, 2H) , 
4.50 (dd, IH) , 7.2- 
7.4 (m, 5H) . 



50 



55 



Example 256 

1(S) and 1(R) 2(S)-Amino-3-cyclohexyl-1-(2-thiazolyi)-1-propanol 

Using the procedure of Ryono and Weller (EP 337 295/EP 341481),2(S)-(Butoxycarbonylamin)o-3- 
cyclohexyM-propanal was condensed with 2-lithiothiazole and the product purified by chromatography on 
silica gel in ethyl acetate-hexane without separation of the isomers, giving the Boc analogs of the title 
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10 



15 



substances in 66% y.eld. This mixture was deprotected with HCI-dioxane according to Procedure D and the 
product further converted to the free base (97%) by partitioning between 1N NaOH/ethyl acetate and 
separation drying, and concentration of the organic layer. 5.85 Grams of this mixture was chromatogra'phed 
°™ 9 9 PaCk6d in 1:1:200 concentrat ed NH*OH/EtOH/CH 2 CI 2 and eluted with 1L each of 1:1:200 
1:2:200. 1:4:200, 1:8:200 and 1:16:200 concentrated N^OH/EtOH/CHaCfe. 

The faster moving (less polar) isomer (3.2 g). and the slower moving/more polar isomer (0.57 g) and a 
mixture (1.75 g) were obtained. Less Polar isomer: 'H NMR (CDCIs, partial) S 3.41 (m. 1H). 4.64 (d. 1H J = 

I't^t J m ( a Ir'ri = J* t "V' 71 1 H ' J = " Hz) - M ° re po,ar isomer: * H NMR < CDC ^ P-** • 
3.28 (m. 1H). 4.87 (d. 1H, j = 3.2 Hz). 7.25 (d. 1H, J = 3.2 Hz). 7.71 (d. 1H, J = 3.2 Hz). These 

substances were separately converted to their corresponding N-t-Boc derivatives the TLC behavior of which 
*! S * C T?Ttn e I*** I 0 ' 3 ' title substance 9 ave me ,ess Polar Boc derivative and was thus assumed to 
sZl^%P^ m ' ,Stfy S ' nCe ^ ,6SS P ° ,ar BOC iS PUrp ° rted t0 have ^ 

By this procedure, the following compounds were also prepared. 
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Example 265 
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The compound of example 148 (119 mg) was shaken under 50 p.s.i. hydrogen pressure with 200 mg 
20% Pd(OH) 2 on carbon catalyst in 10 ml water containing 0.34 ml_ 1N HCI for 24 hours. Filtration, 
concentration, and trituration with ether gave the title substance as the dihydrochloride (65 mg): FAB-MS 
641 (M* + H, 20%), 309 (20), 155 (65), 119 (100). 

5 

Example 266 

2 (S)-[4'(4"Dimethylaminopiperidino)-2(R)'benzylsuccinoyl-S'methylcysteinylamino]-3-cyclohexyM($)-(2-im- 
idazoyi)-1 -propanol 

w 

By the procedure of the preceding example the compound of Example 104 was converted to the title 
substance. FAB-MS 641 (M* + H, 100%). 1 H NMR (CDCI 3l partial) 8 2.04 and 2.06 (s, 3H total). 2.21 and 
2.23 (s, 6H total), 3.62 (m, 2H), 4.35 (m, ca. 3H), 4.44 (m, 1H), 4.7 (d, 1H). 

15 Example 267 

4(S)-cyciohexylmethyl-5(R)-isopropoxycarbonyl oxazolidone 

Nor-CSta isopropyl ester (30 g) was added in one portion to a stirred 25 °C solution of 30 g 
20 carbonyldiimidazole in 250 mL dichforomethane. After 1 hour the solution was washed twice with 300 mL 
portions of 2N HCI and twice with 300 mL portions of 2N NaOH, brine, dried, concentrated, and the residue 
chromatographed on silica (500 g) eluted with 1 :3 ethyl acetate hexanes giving 23.6 g of the title substance. 
1 H NMR (CDCI 3 , partial) 5 1.26 and 1.27 (d, 3N ea), 3.90 (m, 1H), 4.49 (d, 1H), 5.11 (m, 1H), 5.61 (br, 1H). 

25 Example 268 

4(S)-cyclohexylmethyl-5(R)-formyl-2-oxazolidone 

A solution of 28.1 g 4(S)-cyclohexylmethyl-5(R)-isopropoxycarbonyl-2-oxazolidone in 500 mL anhydrous 
30 toluene was treated at -78 *C over 20 minutes with 250 mL of a 2.4 M solution of disobutylaluminum 
hydride in hexane. After 15 minutes, 50 mL methanol was added dropwise at -78° C, followed by 500 ml of 
50% aqueous Rocheile salts and 500 ml ether. The ether layer was separated at 25 °C and the aqueous 
layer extracted twice with 500 ml ether. The organic layers were combined, washed with brine, dried, and 
concentrated giving (13.9 g, TLC RF 0.23 in ethyl acetate/ silica) a yellow foam which was used without 
35 further purification. The compound, which streaked on the TLC plate, was characterized as being the title 
substance by clean conversion to various expected products as described below, and to a single, well- 
behaved slightly less polar compound believed to be the corresponding alcohol on treatment with NaBH*. 
The title substance gave the following spectrum: 13 C NMR (CDCI3, partial major peaks) 8 25.91, 25.97, 
26.02, 26.06, 26.37, 32.72, 33.50, 33.55, 33.90, 33.96, 43.55, 43.91, 50.18, 51.55, 55.22, 55.49, 82.62, 83.36, 
40 96.19, 97.04, 159.46, 159.67. 

Example 269 

4(S)-Cyclohexylmethyl-5(R)-(2-(1 ,3-dioxolanyl))-2-oxazolidone 

45 

The compound of the preceding Example (0.38 g) was heated at reflux in benzene (10 mL) with 23 mg 
p-toluenesulfonic acid and 0.2 ml ethylene glycol in an apparatus where the condensate was allowed to drip 
through 3 angstrom molecular seives before returning to the reaction vessel. After 18 hours, the mixture was 
cooled, diluted with ethyl acetate, and the resulting solution washed with 1N NaOH, dried, and the residue 
50 chromatographed on silica eluting with 1:1 ethyl acetate-hexanes giving the title substance as a colorless 
solid (290 mg). 1 H NMR (CDCI3, partial) 5 3.81 (dt, 1H), 3.9-4.15 (m, 4H), 5.00 (d, 1H), 5.82 (br, 1H). In like 
fashion the following substances were also prepared, substituting the appropriate dithiol or 1,3-dihydroxy 
propane for ethylene glycol. 
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Example 


G 


N 


FAB-MS 
M + + H (%) 


J H nmr (CDClj, partial) s 


270 


O 


1 


270 (100) 


3.95 (dt, IH), 4.70 (d, IH) 


271 


S 


1 


119 (100) 
302 (15) 


3.90 (m, IH), 4.01 (d, IH), 
4.40 (t, IH), 5.44 (s, IH) 


272 


S 


0 


170 (100) 
288 (25) 


3.24 (d, 4H), 4.15 (dd, IH) 
4.61 (d, IH) , 5.68 (br. 1H1 







25 



Example 273 

2(S)-Amino-3-cyclohexyl-1-(R)-(2-(1,3-dioxolanyl))-l-propanol 

^^l 0 ^^ < 168 m 9> and hydroxide oc- 

ahydrate (417 mg) were heated at reflux in 5 ml dioxane and 3 ml water for 2 hours. The mixture was 

mT^v^eT/rr 8 ^ T* 0 ™ 8 - The fi,trate w - concentrated and the residue dLoC in 20 
wl 2 % h ■» ?i 9 SOlUt, ° n WaS W3Shed With Water ' dried ' and concentrated giving a solid which 

nr~H ^r^c? iV ,H NMR (CDC ' 3 - partia,) 5 311 (m - 1H) - 3 - 37 

35 Example 274 
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2(S)-Amino-3-cyclohexyl-1 (R)-(2-(1 ,3-dioxanyl))-1 -propanol 



By the procedure of the preceding Example, 840 mg of 4(S)-cyclohexy!m e thyl-5(R).2-{l 3-dioxanvm-2- 
oxazol.done gave 620 mg of the title substance. FAB-MS 244 (M + H 100%) NMR Imo^SlA 
3.15 (m. 1H), 3.28 (dd, 1H), 3.7-3.8 (m. 2H), 4.10 (m, 2H), 4.57 (d. 1H). * ' * 

Example 275 

45 2(S)-Amino-3-cyclohexyM (R)-(2(1 ,3-dithianyl))-1 -propanol 

was^eatedT^ (480 mg) in 25 m. acetonitrile 
hn.tr, Thl I S, w» clK-butyid ( carbonate (450 mg) and 4-dimethylaminopyridine(19 mg). After 21 

NaOH brine ^riTd^nrf J 5 ° m ' ethyl acetate and the resulti "9 washed with 50 ml in 

NaOH. bnne, dried and concentrated. The residue was chromatographed on silica eluting with ethyl acetate- 

THFand'S h ^ T^'lT (FAW-8 346 (M + H ' 100% »- ™ s subslance w^LoK tr^ 
J?LT»T£ J 8 m, ,°! 2N Na ° H 3 m ' Water After 24 hours *• ™^<* vvas diluted with eth™ 
acetate and the resu tmg solution wshed with brine, dried and concentrated. The residue was chromatoq 
raphed on sil.ca eluting with ethyl acetate-hexanes giving 2(S)-Boc amino-S^yclohe^l-SfmS 1 3 

frfluoroacebc aod at O C and the solution stirred at 25*0 for 30 minutes, evaporated, and the residue 
d.ssolved ,n d.chloromethane. The resulting solution was washed with 1N NaOH briTe dried and 
concentrated giving 184 mg of the title substance as an off white solid. FAB-MS 276 (M + H 100%)^H 
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NMR (CDCI 3 , partial) 5 3.28 (m, 1H), 3.58 (dd, 1H), 4.11 (d, 1H). 
Example 276 

5 2(S)-Amino-3-cyclohexyH (R)-(2-(1 ,3-dithiolanyl))-1-propanol 

By the same sequence of the preceding Example, 4(S)-cyclohexylmethyl-5(R)-(2-(1 ,3-dithiolanyl))-2- 
oxazolidone was converted via the N-t-Boc oxazolidone (FAB-MS 388 (M* + H, 10%) and 332 (M* + H- 
C^Hs, 100%)) and the N-t-Boc derivative of the title substance (FAB-MS 362 (M* + H, 35%) to the title 
70 substance. 1 H NMR (CDCI3, partial) 5 4.63 (d, 1 H, J = 6.9 Hz). FAB-MS 262 (M + + H, 100%). 

Example 277 

N-t-Butoxycarbonyl-4(S)-cyclohexylmethyl-2 1 2-dimethyl-5(R)-isopropoxycarbonyloxazolidine 

15 

A solution of Boc-norCSta isopropyl ester (15.4 g) and 400 mg p-toluenesulfonic acid in 180 ml 2,2- 
dimethoxy propane was stirred at 40° C for 72 hours and diluted with 900 ml of ether. The resulting solution 
was washed with saturated aqueous NaHC0 3 , dried and concentrated. The residue was chromatographed 
on 900 g silica eluted with 5% ethyl acetate in hexane giving 13.5 g of the title substance. FAB-MS 384 (M* 
20 + H, 10%), 284 ((M + + H-CUHsCOa, 100%). 'H NMR (CDCI3, partial) 5 1.25 (d, 6H), 1.44 (S, 9H). 4.26 (m, 
2H), 5.04 (m, 1H). 

Example 278 

25 N-t-Butoxycarbonyl-4(S)-cyclohexylmethyl-2,2-dimethyl-5(R)-pentafluoroethylcarbonyloxazolidine 

To 26 g of iodoperfluoropropane was introduced a -15° C solution of the substance of the preceding 
example (2 g) in 25 ml ether. The resulting solution was cooled to -78 °C and treated over 15 min with 20 
ml of 1.3 m methyllithiumlithium bromide complex. After 1 hour 6 ml of saturated aqueous NH*CI was 
30 added and the mixture extracted with ether. The organic layers were combined and washed successively 
with saturated aqueous NaHC03. IN HCI, saturated aq. NaHCto, brine, dried, and concentrated and the 
residue chromatographed on silica in ethyl acetate-hexane (a gradient beginning with 1% ethyl acetate) 
giving 785 mg of the title substance. n H NMR (DMSO-Ds, partial) 5 1.41 (s, 9H), 1.56 (s, 6H). 13 C NMR 
(DMSO-Dg. partial) 5 93.57 (t, hydrated ketone carbonyl) 119.09 (qt,CF 2 ), 113.06 (tq, CF 3 ), 150 (S, CONH). 

35 

Example 279 

N-t'Butoxycarbonyl-4(S)'Cyclohexylmethyl-2,2-dimethyl-5(R)-1-(1,1,1,2,2-pentafluoro-1-hydroxypropyl)' 
oxazoiidine ~~' 

40 

A solution of the compound of the preceding example (764 mg) in ethanol (9 ml) was treated at 25° C 
with 65 mg sodium borohydride. After 2 hours the mixture was diluted with 50 ml ethyl acetate and the 
resulting solution stirred with 10 ml in HCI. The layers were separated and the organic layer washed with 
saturated aqueous NaHC0 3( brine, dried, and concentrated. The residue was chromatographed on silica 
45 eluted with an ethyl acetate-hexane gradient beginning with 1% ethyl acetate giving 521 mg of the major, 
faster moving component, a colorless solid. 1 H NMR (CDCI3, partial) 5 1.46 (s, 9H), 1.52 (s, 3H), 1.62 (s, 
3H), 3.07 (d, 1H), 4.14 (t t 1H). 13 C NMR (CDCI3) 5 151.2 (s), ea. 120.8 (qt, CF 3 ), ca. 113.1 (tq, CF 2 ), 95 (s), 
80.4 (s), 76.4 (s), 68.61 (t). 57.5 (d), 34.58 (s), 32.14 (s), 28.36 (s), 26.30 (s), 26.21 (s), 25.89 (s). FAB-MS 
446 (M* + H, 15%), 390 (M + + H-C*H 8 , 100%) 346 (M* + H-C4H8CO2, 75%). 

50 

Example 280 

5(S)-Amino-6-cyclohexyl-4(R)-hydroxy-1 ,1 ,1 ,2,2-pentafluoro-3-hexanol 

55 The product of the preceding Example (139 mg) was dissolved in 9 ml of 1:1:1 1N HCI-THF-acetic acid 
and the resulting solution was heated at 50* C for 54 hours and stirred at 25° C for 72 hours ether and water 
was added and the layers separated. The basic component was isolated by acid/base extraction using ethyl 
acetate giving 94 mg of residue which was chromatographed on silica eluted with a dichloromethane- 
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T^SSSES^ ,% of the ,atter - 70 m9 of the ms substance was ™ - 0,3 



Example 281 

S-MeCys-nor-CSta N-methylamide Hydrochloride 



Z2u£ for HC dtoxane Z f h !T AS '' ndiVidUa " y n0ted ' trifluoroa ^ic acid could be 

salt Ilv aceS fnZ; h h free t . am,n ! COU,d be isolated b y dissolution of the trifluoroacetic acid 
„," ey ! !> 1 6d by extract,on with a^ous base. Alternatively, the trifluoroacetic acid salt 
eCraHon 0 " ^roch.oride by dissolution in a slight excess ofSH dioxanTnClt o ? c 2 
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D R 



H 



II H i 

0 R 



H R5 



H 



OH 



wherein Q is 




with the proviso that R 7 may be absent and that when R 7 is absent the nitrogen does not carry a 
positive charge and X~ is absent; 

x" represents a pharmaceutical I y acceptable anion or shared anion; 
I is O, 1 , 2 or 3; 
k is 1. 2 or 3; 

rn and n are independently 0, 1 or 2; 
each i is independently 2, 3 or 4; 
each G is independently oxygen or sulfur; 
Y is CH or N; 

R 1 and R 2 are independently selected from hydrogen, Ci to Cs alkyl, amino-Ci to Cs alkyl, hydroxy-Ci 
to Cs alkyl, Ci to Cs alkoxy-C2 to Cb alkyl, Ci to C6 alkylamino-C2 to Cs alkyl, phenyl, naphthyl, 
pyridyl, imidazolyl, thiazolyl, di(Ci to C8alkyl)amino-C2 to Cs alkyl, or Ci to Cs alkoxycarbonyl- Ci to 
Cs alkyl; or R 1 and R 2 taken together with the nitrogen atom to which they are attached form a 4 to 8 
membered ring containing 0, 1 or 2 atoms selected from the group consisting of oxygen, nitrogen and 
sulfur, the remaining atoms in the ring being carbon, said ring optionally containing one, two, or three 
double bonds, and said ring optionally containing one or two substituents selected from hydroxy and Ci 
to C6 alkyl, each hydroxy substituent, when present, being attached to a carbon in the ring and each Ci 
to C6 alkyl substituent, when present, being attached to a carbon or nitrogen in the ring; 
R 7 is Ci to Cs alkyl, phenyl-Ci to Cs alkyl, phenyl-Ci to Cs alkyl-Ci to Cs alkylamino; 
p is 1 or 2; 

R 10 is hydrogen, Ci to Cs alkyl or phenyl-Ci to Cs alkyl; 

Z is CH 2 , O or NR 13 wherein R 13 is hydrogen or Ci to Cs alkyl; 

D and E are independently selected from hydrogen and Ci to C3 alkyl, or D and E taken together with 
the carbon to which they are attached form a cyclopropyl, cyclobutyl or cyclopentyl ring; 
R 3 is phenyl, substituted phenyl, Cs to C7 cycloalkyl, Cs to C7 cycloalkylmethyl, 1 -naphthyl, 2-naphthyl, 
substituted Cs to C7 cycloalkyl, phenylmethyl, substituted phenylmethyl, 2-thienyl, substituted 2-thienyl, 
3-thienyl or substituted 3-thienyl, said substituted phenyl, substituted Cs to O7 cycloalkyl, substituted 
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SSZJE t h U d 2 " thieny ' ° r Substituted 3 - thie "V | being substituted with one or two groups 

selected from the group consisting of C, to Cs alkoxy. C, to C s alkyl. halogen and hydroxy 

L"m . t0 « alky '' Cl t0 ° 8 Substi,uted wherein alk V' moiety is substituted with hydroxy or 
one to seven fluonne atoms; HCF 2 S-C, to C 5 alkyl, 4-imidazo.y.methyl, 4-thiazoly.methyl, C. to C 8 
alkenyl-methyl, C, to Cs alkyl-O-C, to Cs alkyl, or C, to Cs alkyl-S-C, to Cs alkyl- 

r 5 *!H,? n r'?*t? nyt ' °l 10 ° 7 cycloalken y | - or 1.4-cyclohexadienyl, C, to Cs alkyl, substituted Ci 
S . ^ . P Vl ° r substituted P hen y'' wherei " said substituted C, to Cs alkyl and said 
substituted phenyl are substituted with one or two substituents selected from the group consisting of C, 

wither" 1 « C5 a,ky '' ha, ° 9en - hydr ° Xy and ° X0 - ° r Said Substituted C < *° Cs 4yl is subsYtoted 
with one to seven fluonne atoms; 

R h ^ C ^ C ' , C8 a,kyl ' COO " Cl l ° 0,0 alkyl ' C0CH 2-Phenyl, COOCH 2 -C, to Cs substituted alkyl 
wherein the alkyl moiety is perf«uorinated or substituted with 1 to 7 fluorine atoms; C, XoZ a2 
thiomethyl, 2-midazoly.. 2-thiazo.yl, 2-oxazolyl. wherein said 2-imidazo.yl, 2-thiazo.;! and ^SxazoM 
may op.ona.ly be substituted at one or two carbon atoms of the ring with one oMwo subXnts 

a ^Tr ' f "J"?!! f d im,da20ly ' may additional| y be substituted on one of the ring nitrogens *Z 
a subsbtuent selected from C, to Cs alkyl; pheny., C 5 to C 7 cycloalkyl. CONR-R" wherein R 16 and 

IrZ^H^ ZLf^ fr ° m tHe 9r0UP ° f radiCa ' S Set forth in the definition of R1 ^d R* above, 

Trino or CONHr" k ^ ^ t09ether ^ *" nitr ° 9en at ° m t0 which the V are Cached, form 
"I 0 ' CONHR^ wherein R* ,s C, to C 8 alkyl or C, to C 8 alkyl substituted with 1 to 3 halogen atoms 
or with a 4-morphol.no, thiazolyl or imidazolyl group, or substituted with a group selected from £e 
group of radicals set forth in the definition of Q above; seiecieo rrom tne 

or R 6 is a group of the formula 



Y 



CCH 2>J 



<CH a)j 



or R G is a group of the formula 




CCH a ) i 



wherein each X is independently oxygen or sulfur and each i is independently 2 3 or 4- 
or R s is a group of the formula 1 



OH 



R 9 



wherein R* is Cl to C, 3 alkyl, C* to C 8 alkenyl. phenyl-C, to Cs alkyl. or substituted C, to Cs alkyl 
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wherein the alkyl is perfluorinated or is substituted with hydroxy or 1 to 7 fluorine atoms; 

and R 18 is selected from the group of radicals set forth in the definition of R 1 and R 2 above, except that 

R 18 can not be a member of a ring; 

or a pharmaceutical^ acceptable salt thereof. 

A compound according to claim 1 , wherein Q is 



Y is CH or N; m and n are each 1; Z is NH, O or CH 2 ; and I is 0 or 1 . 

A compound according to claim 1 or claim 2, wherein D and E are both hydrogen; R 3 is phenyl, p- 
methoxyphenyl, benzyl, 1-naphthyl, cyclohexyl, 2-thienyl or 3-thienyl; R 4 is Ci to C5 alkyl, Ci to Cs 
alkylthio-Ci to C 3 alkyl, Ci to C5 alkoxy-Ci to C 3 alkyl, C 2 to C4 alkenylmethyl, 4-imidazolylmethyl or 4- 
thiazolylmethyl; R5 is cyclohexyl or isopropyl; and R 6 is -COO-C1 to C10 alkyl, -COO-C1 to Cs 
substituted alkyl wherein the alkyl is substituted with 1,2, or 3 fluorine atoms, or CONHR 8 wherein R 8 is 
Ci to C 8 alkyl or Ci to C a alkyl substituted with 1 to 3 fluorine atoms. 

A compound according to claim 1 or claim 2, wherein D and E are both hydrogen; R 3 is phenyl, p- 
methoxyphenyl, benzyl, 1-naphthyl, cyclohexyl, 2-thienyl or 3-thienyl; R 4 is Ci to Cs alkyl, Ci to Cs 
alkylthio-Ci to C3 alkyl, Ci to Cs alkoxy-Ci to C 3 alkyl, C 2 to C* alkenylmethyl, 4-imidazolylmethyl or 
4-thiazolylmethyl; R5 is cyclohexyl or isopropyl; and R 6 is 



R 9 is Ci to Cs alkenyl, Ci to C13 cycloalkylalkyl, or Ci to Cs alkyl optionally substituted with 1 to 7 
fluorine atoms. 

A compound according to claim 2, said compound being selected from those wherein: 

a) D is hydrogen, E is hydrogen, R 7 is methyl, R 1 is methyl, R 2 is methyl, m and n are 1, I is 0, Z is 
NH, Y is N, R 3 is phenyl, R 4 is methylthiomethyl, R s is cyclohexyl, X is iodide and R 6 is COO- 
isopropyl; or 

b) D is hydrogen, E is hydrogen, R 7 is methyl, R 1 is methyl, R 2 is methyl, m and n are 1, I is 0, Z is 
CH 2 , Y is N, R 3 is phenyl, R 4 is methylthiomethyl, R 5 is cyclohexyl, X is iodide and R 6 is COO- 
isopropyl; or 

c) D is hydrogen, E is hydrogen, R 7 is absent, R 1 is ethyl, R 2 is methyl, m and n are 1, I is 0, Z is 
CH 2 , Y is N, R 3 is phenyl, R 4 is methylthiomethyl, R 5 is cyclohexyl, and R 6 is COO-isopropyl; or 

d) D is hydrogen, E is hydrogen, R 7 is absent, R 1 is methyl, R 2 is methyl, m and n are 1, I is 0, Z is 
CH 2 , Y is N, R 3 is phenyl, R 4 is methylthiomethyl, R 5 is cyclohexyl, and R 6 is COO-(trans-2, trans-4- 
dimethylcyclopent-M-yl); or 

e) D is hydrogen, E is hydrogen, R 7 is absent, R 1 is methyl, R 2 is methyl, m and n are 1, I is 0, Z is 
CH 2 , Y is N, R 3 is phenyl, R 4 is methylthiomethyl, R 5 is cyclohexyl, and R 6 is COO-(trans-2, trans-5- 
dimethylcyclopent-r-1-yl); or 

f) D is hydrogen, E is hydrogen, R 7 is absent. R 1 is methyl, R 2 is methyl, m and n are 1, I is 0, Z is 
NH, Y is CH, R 3 is phenyl. R 4 is methylthiomethyl, R 5 is cyclohexyl, and R 6 is COO-isopropyl; or 

g) D is hydrogen, E is hydrogen, R 7 is absent, R 1 is methyl. R 2 is methyl, m and n are 1 . I is 0, Z is 
NH, Y is N, R 3 is cyclohexyl, R 4 is methylthiomethyl, R 5 is cyclohexyl. and R 6 is COO-isopropyl; or 

h) D is hydrogen, E is hydrogen, R 7 is absent, R 1 is methyl, R 2 is methyl, m and n are 1 , I is 0, Z is 
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NH, Y is N, R3 i S phenyl, R* is methylthiomethyl. R 9 is cyclohexyl. and R* is COO-isopropyl- or 
.) D , s hydrogen, E is hydrogen. R 7 is absent. R' and R 2 taken together form a 4-methylpiperazine 
3JKiSyiSi Z " " iS N> R3 iS Phenyl ' R * 18 ^.thiometny, R 9 is c^ohexy,. 
j) D is hydrogen. E is hydrogen. R 7 is absent. R' and R 2 taken together form a pyrrolidine ring m 
COolis^pnlpyiro?' " Y iS * ^ ^ Ph8ny1, ^ iS methy,tni °™*hyl. RS * cySohexyl. and Ts 
k) D is hydrogen, E is hydrogen, R 7 is absent. R 1 is methyl, R 2 is methyl, m and n are 1. I is 0. Z is 
CH 2 . Y .s N. R3 , s phenyl, R* ,s methylthiomethyl. R 9 is cyclohexyl. and R« is COO-isopropyl- or 
0 D hydrogen. E is hydrogen. R 7 is absent, R' is methyl. R 2 is methyl, m and n are 1, I is 0, Z is 
CH 2 , Y.s N, R3 ls phenyl, R* ls methylthiomethyl. R* is cyclohexyl. and R* is COO-(3-pentyl)- or 

NH y" h N S? en> h ^ ^l 0 ^' R? iS R1 iS methyl ' R2 is methyl - m and n are 1. 7is 0. Z is 

, AT ! J ' S Ph6ny1, " ,S metn y« hi o"iethyl, R 9 is cyclohexyl, and R« is COO-(3-pentyl)- or 

NH V I TZ* E iS h h yd T "o . R7 . iS abS8nt R ' iS methyl ' R2 is methyl - ^ and n are 1. I is 0, Z is 
dtetU^openty,"o Pheny, ' " * * * ™« * * COO-(2. 2 - 

NHyX^™' I'" hyd o° 9en ' R? iS abS6nt R ' iS methyl ' R2 is meth y'- m and n are 1. I is 0. Z is 
NH. Y is N R3 ls phenyl, R* IS methylthiomethyl, R 9 is cyclohexyl. and R 6 is COO-(trans-2 trans-4- 
dimethylcyclopentane); or 

p) D ^ hydrogen, E is hydrogen. R 7 is absent. R 1 is ethyl, R 2 is ethyl, m and n are 1, I is 0. Z is 

A" u ?' ,S P yl " R ' S meth y |thi °methyl. R s is cyclohexyl. and R« is COO-isopropyl- or 

CH y * n'T"' I ll hV Tir.' R? iS 3bSent ' R ' iS methyl ' R2 is methyl - " and n are 1, I is 0. Z is 
CH 2 . Y ,s N. R3 ,s 2-th>enyl. R* ,s methylthiomethyl. R 9 is cyclohexyl. and R* is COO-isopropyl- or 

s CH H**? 9 *?' R7 iS R1 iS hydr °9 en ' R2 is meth y'- m and n are 1 ,1 is 0, Z 

is CH 2 Y is N. R3 ,s phenyl, R* (S methylthiomethyl, R 9 is cyclohexyl. and R« is COO-isopropyl; or 
s) D .s hydrogen , E is hydrogen, R 7 is absent, R< is methyl, R 2 i s methyl, m and n are 1 I is O Z is 
CH 2 Y ,s N. R3 IS phenyl, R* is methylthiomethyl, R 9 is cyclohexyl, and R« is COO-(2 2- 
dimethylcyclopentyl). 7 ^ w 

A compound according to claim 2, said compound being selected from those wherein R 9 is 

HO. s H ' 



and 



a) D is hydrogen E is hydrogen, R 7 is absent, R' and R 2 taken together form a piperidine ring m 
TsobuVTor Y ^ * R3 ^ PhenyK R * iS methy,tniome *y'. RS is cyctoLy.. and R' I 

b) D is hydrogen E is hydrogen, R 7 is absent. R' and R 2 taken together form a piperidine ring m 
fs fsobu^Vor ' S ' S 2> Y ^ N ' ^ iS Phenyl ' R * iS methy,thi °^thyl. R s is cjdohexyl and R 9 

C CH y ST"' o 2 hyd , r °9f n - R7 is absent - R1 is methyl. R 2 is methyl, m and n are 1. I is 0. Z is 
w\ n ■ If ' S 2 - th,enyl - IS methylthiomethyl. R^ j S cyclohexyl. and R 3 is isobutyl- or 

i CH Y y fs r °N 6 R3 E o t h h ydr °f e "; R7 iS abS6nt R1 is nydr °9 en ' R2 is meth y»- m and n are 1. I is 0. Z 
IS . C n H \ Y ' s N> R ' s 3-th>enyl. R* is methylthiomethyl, R^ is cyclohexyl. and R 9 is isobutyl- or 
e) D ,s hydrogen, E is hydrogen, R 7 is absent, R' is methyl, R^ is methyl, m and n are 1.1 is 2. Z is 
CH 2> Y is N, R3 1S phenyl. R* is methylthiomethyl, R* is cyclohexyl. and R 9 is isobutyl- or 

I p ' S hydr To3 E iS hydr °9 en ' R7 is absent - R ' is hydrogen. R 2 is methyl, m and n 'are 1. I is 1 Z 
is CH 2 . Y is N. R3 IS phenyl. R* is methylthiomethyl. R^ is cyclohexyl, and R 9 is isobutyl- or 
g iD is hydrogen. E is hydrogen. R 7 is absent, R' is methyl. R 2 is methyl, m and n are \, I is 0. Z is 
CH 2 , y is N. R3 ls phenyl. R* ,s methylthiomethyl. RS is cyclohexyl. and R 9 is 4-pentenyl- or 

CH % T^t"' E J $ hyd o 4 9en ' R7 iS abSent R ' iS methyl ' R2 is meth y'- "i and n are 1, I is 0, Z is 

CH 2 . Y is N. R3 IS phenyl. R* is methylthiomethyl, R* is cyclohexyl, and R 9 is 3-butenyl- or 

0 D is hydrogen, E is hydrogen. R 7 is absent. R' is methyl. R 2 is methyl, m and n are 1, I is 0 Z is 
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CH 2 , Y is N, R 3 is phenyl, R 4 is methylthiomethyl, R 5 is cyclohexyl, and R 9 is cyclopentylmethyl. 
A compound according to claim 16, said compound being selected from those wherein R 6 is 




and 

a) D is hydrogen, E is hydrogen, R 7 is absent, R 1 is methyl, R 2 is methyl, m and n are 1, I is 0, Z is 
NH, Y is N, R 3 is phenyl, R 4 is methylthiomethyl, R 5 is cyclohexyl, and R 9 is isobutyl; or 

b) D is hydrogen, E is hydrogen, R 7 is absent, R 1 is methyl, R 2 is methyl, m and n are 1, I is 0, Z is 
O, Y is N, R 3 is phenyl, R 4 is methylthiomethyl, R 5 is cyclohexyl, and R 3 is isobutyl; or 

c) D is hydrogen, E is hydrogen, R 7 is absent, R 1 is methyl, R 2 is methyl, m and n are 1, I is 0, Z is 
CH 2 , Y is N, R 3 is phenyl, R 4 is methylthiomethyl, R 5 is cyclohexyl, and R 9 is isobutyl; or 

d) D is hydrogen, E is hydrogen, R 7 is absent, R 1 is methyl, R 2 is methyl, m and n are 1. Ms 0. Z is 
NH, Y is N, R 3 is p-methoxyphenyl, R 4 is methylthiomethyl, R 5 is cyclohexyl, and R 9 is isobutyl. 

A compound according to claim 2, with the proviso that when either R 6 is 

OH 

1/ 

wherein R 9 is Ci to C 8 alkyl, phenyl Ci to Cg alkyl or vinyl; or R 5 is 




wherein j is 1 or 2; R 11 is hydrogen, Ci to C G alkyl or CH 2 OH; M is O, S, NHR 12 wherein R 12 is 
hydrogen or Ci to C G alkyl; T is O or S; and E is O, S, C = CH 2 , NR 14 wherein R 14 is hydrogen or Ci to 
Ce alkyl, or CHR 15 wherein R 1S is Ci to C 6 alkyl; then R 7 is absent, Y is N, and neither R 1 nor R 2 is 
hydrogen or Ci-Ca linear or branched alkyl. 

A compound according to claim 2, with the proviso that when either R 6 is 

HO N H 
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wherein R 9 is Ci to C 8 alkyl, phenyl-C, to C 8 aikyl or vinyl, or R* is 



10 



(CH 8 > J 




>H 




wherein Jislor 2; R" is hydrogen, C, to C 6 alkyl or CH 2 OH; M is O, S or NR' 2 wherein R" is 
SbsSed VJJ wherein R« ,s C, to C 6 alkyl; then R3 is 2-thienyl. substituted 2-mienyl, 3-thienyl 

ZT^c^Hc^ ST ,ed H 2 ; or 3Hhtany ' being substituted one or «~ 

Trom ui to o 5 alkyl, Ci to Cs alkoxy, halogen and hydroxy. 
20 10. A compound according to claim 2, with the proviso that when either R G is 



HQ 



25 



30 



35 



40 



wherein R* is C, to C 8 alkyl, phenyl-C, to C 8 alkyl or vinyl, or R* is 



<CH 2 > j 



OR 



Y 



wherein j is 1 or 2; R» is hydrogen, C, to C* alkyl or CH 2 OH; M is O. S or NR" wherein R* is 

12. A composition as claimed in claim 1 1 which further comprises an additional antihypertensive agent 
so 13. A compound of the formula (I) as claimed in any one of claims 1 to 10 for use as a medicament. 

14 * ?! TJ* 3 CO "] P ° Und ° f thS f ° rmula (0 33 C,aimed in one <* c| aims 1 to 10 for the manufacture 
of a med.cament for treating hypertension, congestive heart failure, or glaucoma. manufacture 

55 15. A compound of the formula 
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[ii 



wherein R 1 and R 2 are independently selected from hydrogen, Ci to Cs alkyl, di(Ci to C3 alkyl)amino- 
C 2 to C* alkyl and nitrogen protecting groups or R 1 and R 2 taken together with the nitrogen to which 
they are attached form a ring which is morpholine, 4-methylpiperazine, pyrrolidine, or piperidine; 1 is 0, 
1, 2 or 3; Y is N or CH; Z is NH, O or CH 2 ; R 3 is phenyl, p-methoxyphenyl, benzyl, 1-napthyi, 
cyclohexyl, 2-thienyl or 3- thienyl; and R 10 is hydrogen, Ci to C3 alkyl or benzyl. 

16. A compound of the formula 



R 3 




wherein Y is N or CH; Z is NH, O or CH 2 ; R 3 is phenyl, p-methoxyphenyl, benzyl, 1-naphthyl, 
cyclohexyl, 2-thienyl or 3- thienyl; and R 10 is hydrogen, Ci to C3 alkyl or benzyl. 

17. A compound of the formula 



E H 




wherein m and n are independently 0 or 1; Y is CH or N; Z is CH 2 , NH, O or NCH 3 ; D and E are 
independently selected from hydrogen and Ci to C3 alkyl or D and E taken together with the carbon to 
which they are attached form a cyclopropyl, cyclobutyl or cyclopentyl ring; R 3 is phenyl, cyclohexyl, 1- 
naphthyl, 2-thienyl, 3-thienyl, benzyl, or p-methoxybenzy[; R* is Ci to C 3 alkylthiomethyl, 4-imidazolyl- 
methyl, Ci to C3 alkenyl-methyl, Ci to C 3 alkoxy-methyl or C 2 to C* alkyl; R 5 is cyclohexyl; R 6 is 
COO-C1 to Cs alkyl or CONR 1$ R 17 wherein R 16 and R 17 are independently selected from hydrogen and 
Ci to C5 alkyl, with the proviso that when Y is N and Z is NH or NHCH3, then R* is Ci to Cs alkenyl- 
methyl, and the pharmaceutical^ acceptable salts thereof. 

18- A compound according to claim 2, wherein R 7 is absent; R 1 and R 2 are independently selected from Ci 
to C7linear or branched alkyl; 1 is 0; m and n are independently selected from 0 and 1; Y is nitrogen; 
R 3 is phenyl, substituted phenyl, Cs to C7 cycloalkyl, C 5 to C7 cycloalkylmethyl, 1-naphthyl, 2-naphthyl, 
substituted C5 to C7 cycloalkyl, phenylmethyl, substituted phenylmethyl, said substituted phenyl, 
substituted C5 to C7 cycloalkyl and substituted phenylmethyl being substituted with one or two groups 
selected from Ci to Cs alkoxy, Ci to Cs alkyl, halogen and hydroxy; R 4 is Ci to C 8 alkyl optionally 
substituted with hydroxy; 4-imidazolylmethyl, 4-thiazolylmethyl, C 2 to Cs alkenyl-methyl, Ci to C 8 alkyl- 
O-C1 to C 8 alkyl, Ci to Cs alkyl-S-Ci to C 8 alkyl; R 5 is Ci to C 6 linear or branched alkyl, to C7 
cycloalkyl-methyl or benzyl; R 6 is 
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HGL H 

c 



wherein R 9 is C, to C 8 alkyl, phenyl-C, to C 8 alkyl or vinyl, or Rg is 

S ? 0R I \ 

wherein j is 1 or 2; R« is hydrogen. C, to C 6 alkyl or CH 2 OH; M is O, S or NR« wherein R« is 
X^SttitlVX * * °" CH " NR " — ■ is hydrogen oTci to * 

Claims for the following Contracting States: ES 

1. A process for preparing a compound of the formula 




wherein Q is 




CCH 2 ) n 



ZSSZS 2£ ^ ^ ** Wh8n R? iS abSent *• ^ — * -nr a 
X- represents a pharmaceutical^ acceptable anion or shared anion- 
I is 0,1, 2 or 3; 
kis 1, 2 or 3; 

m and n are independently 0, 1 or 2; 
each i is independently 2, 3 or 4; 
each G is independently oxygen or sulfur 
Y is CH or N; 

IT 2! in ? e P® ndent| y se,ected f ™n hydrogen, Ci to C 8 alkyl, amino-C, to ft alkyl hydroxv-Ci 
to Cs akjA ft to Cs alkoxy-ft to C 8 alkyl, ft to ft alkylamino-ft to ft alky? S^^IShS 
r^H imid m°^ dl(Cl t0 Cs ^amino-ft to ft alkyl, or ft to ft ^ 

Cs alkyl: or R 1 and R* taken together with the nitrogen atom to which they are attached^ a 4 to 8 
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membered ring containing 0, 1 or 2 atoms selected from the group consisting of oxygen, nitrogen and 
sulfur, the remaining atoms in the ring being carbon, said ring optionally containing one, two, or three 
double bonds, and said ring optionally containing one or two substituents selected from hydroxy and Ci 
to Cs alkyl, each hydroxy substituent, when present, being attached to a carbon in the ring and each Ci 
5 to Cs alkyl substituent, when present, being attached to a carbon or nitrogen in the ring; 

R 7 is Ci to C 8 alkyl, phenyl-Ci to Cs alkyl, phenyl-Ci to C 8 alkyl-Ci to C 8 alkylamino; 
p is 1 or 2; 

R 10 is hydrogen, Ci to Cs alkyl or phenyl-Ci to Cs alkyl; 

2 is CH2, O or NR 13 wherein R 13 is hydrogen or Ci to Cs alkyl; 

to D and E are independently selected from hydrogen and Ci to C 3 alkyl, or D and E taken together with 

the carbon to which they are attached form a cyclopropyl, cyclobutyl or qyclopentyl ring; 
R 3 is phenyl, substituted phenyl, Cs to C7 cycloalkyl, C5 to C7 cycloalkylmethyl, 1-naphthyl, 2-naphthyl, 
substituted C5 to O7 cycloalkyl, phenylmethyl, substituted phenylmethyl, 2-thienyl, substituted 2-thienyl, 
3-thienyl or substituted 3-thienyl, said substituted phenyl, substituted C 5 to O7 cycloalkyl, substituted 

75 phenylmethyl, substituted 2-thienyl or substituted 3-thienyl being substituted with one or two groups 

selected from the group consisting of Ci to C5 alkoxy, Ci to C5 alkyl, halogen and hydroxy; 
R* is Ci to Cs alkyl, Ci to Cs substituted alkyl wherein the alkyl moiety is substituted with hydroxy or 
one to seven fluorine atoms; HCF2S-C1 to C5 alkyl, 4-imidazolylmethyl, 4-th iazoly I methyl, C2 to Cs 
alkenyl-methyl, Ci to C 8 alkyl-O-Ci to C 8 alkyl, or Ci to C 8 alkyl-S-Ci to C 8 alkyl; 

20 R 5 is 2-thienyl, 3-thienyl, Cs to C7 cycloalkenyl, or 1,4-cyclohexadienyl, Ci to C 8 alkyl, substituted Ci 
to Cs alkyl, Ci-C 8 alkoxy, phenyl or substituted phenyl, wherein said substituted Ci to C 8 alkyl and said 
substituted phenyl are substituted with one or two substituents selected from the group consisting of Ci 
to Cs alkoxy, Ci to C5 alkyl, halogen, hydroxy and oxo, or said substituted Ci to Cs alkyl is substituted 
with one to seven fluorine atoms; 

25 R 5 is CO-C1 to C 8 alkyl, COO-C1 to C10 alkyl, COCH 2 -phenyl, COOCH2-C1 to C 8 substituted alkyl 

wherein the alkyl moiety is perfluorinated or substituted with 1 to 7 fluorine atoms; Ci to Cs alkyl- 
thiomethyl, 2-imidazolyl, 2-thiazolyl, 2-oxazolyl, wherein said 2-imidazolyl, 2-thiazolyl and 2-oxazolyl 
may optionally be substituted at one or two carbon atoms of the ring with one or two substituents 
independently selected from hydrogen, Ci to Cs alkyl, C 2 to Cs alkenyl, halogen and Ci to C 5 alkoxy 

30 carbonyl, and wherein said imidazolyl may additionally be substituted on one of the ring nitrogens with 
a substituent selected from Ci to C5 alkyl; phenyl, Cs to C7 cycloalkyl, CONR 16 R 17 wherein R 16 and 
R 17 are independently selected from the group of radicals set forth in the definition of R 1 and R 2 above, 
except that R 16 and R 17 cannot, taken together with the nitrogen atom to which they are attached, form 
a ring, or CONHR 8 wherein R 8 is Ci to C 8 alkyl or Ci to C 8 alkyl substituted with 1 to 3 halogen atoms 

35 or with a 4-morpholino, thiazolyl or imidazolyl group, or substituted with a group selected from the 
group of radicals set forth in the definition of Q above; 
or R 6 is a group of the formula 



40 



45 




wherein j is 1 or 2; R n is hydrogen, Ci to C6 alkyl or CH2OH; M is O, S, NR 12 wherein R 12 is hydrogen 
50 or Ci to C 6 alkyl; T is O or S; E is 0, S, C = CH 2 , NR 14 wherein R 1 * is hydrogen or Ci to C 5 alkyl, or 
CHR 15 wherein R 15 is Ci to C 6 alkyl; 
or R 6 is a group of the formula 



55 
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75 



25 



30 



35 2. 



40 



45 



50 



55 



wherein each X is independently oxygen or sulfur and each i is independently 2 3 or 4- 
or R 6 is a group of the formula j • ™ «r. 



OH 



wherein R* is C, to C 13 alkyl. C 2 to C 8 alkenyl, phenyl-C, to Cs alkyl. or substituted C, to Ca alkvl 
where r, the a ky. . perfluorinated or is substituted with hydroxy or 1 to 7 fluorine atoms; * 

s?i i'srssrj ."s of radicais set forth in the ° f R1 - r2 «•* *- 



■•••g, 

or a pharmaceutical^ acceptable salt thereof, 
Comprising reacting a compound of the formula 



20 Eh 

0 C H 0 N C^ 

M ?*H I II To" 

I » || HI I H^I 

2 } « 0 R 4 H OH 



SSS wherein R 1 ' and E^'Jl "i ^ I " " ^ W * h ( *> amine ° f *• 

*u uT w " ere ' n R and R are defined as above, in the presence of a suitable reducino aaent or (h\ 
tiie hydrochloride salt of an amine of the formula R'R 2 NH, wherein R 1 and R 2 are SS?«TS^2 
opt,onal.y converting the product of such reaction to a pharmaceutical* acceptableT^eof 

P ,- eparin9 3 Compound of the formu| a or a pharmaceutically acceptable salt thereof 
comprising coupling a compound of the formula «P«oie sail tnereot, 



0 S, H 



ii T. 



IV 



II 

n 

wherein Q, Z. D, E and R3 are defined as above, with a compound of the formula 
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H 



H R 5 



H 0 C 
u m I 11 f ? R 6 

I I H | 

wherein R*, R s and R 5 are defined as above. 

3. A process according to claim 2, wherein said compound of the formula IV is obtained by removing the 
rs protecting group (P) from a compound of the formula 

0 f R 3 
0 ■ H 



T. 



C / OP 1,1 

II 
0 

wherein Q, Z, D, E and A 3 are defined as in claim 2 and P is a protecting group. 

30 4. A process according to claim 1, wherein said compound of formula II is obtained by coupling a 
compound of the formula 



E ? R 3 



35 /" <CH 2 ) »0 

V (C H 2 ) n 




OH 



40 

wherein Y, 2, E, D, R 3 , m and n are defined as in claim 1, with a compound of the formula 

H 

H I R 5 

45 v I / 

H 0 c x 

I I H 1 
R 4 H DH 



50 



wherein R*, R 5 and R 6 are defined as in claim 1. 

55 5. A process according to claim 1, wherein said compound of the formula II is obtained by coupling a 
compound of the formula 
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R 3 




XVI 



OH 

wherein R s and R 6 are defined as in claim 1 , with a compound of the formula 

E 0 p3 \ 




<c *V.o V 

HQ 



8'- ° 



OH 



wherein Y, Z, E, D, R 3 , R* t m and n are defined as in claim 1. 

A process for preparing a compound of the formula I, as depicted and defined in claim 1, comprising 
coupling a compound of the formula XVI, as depicted and described in claim V, with a compound of the 
formula 



£ 3 

\—<CH 2 > n 0 



wherein R\ R2, R3 f R * t Y> z, D, E, m and n are defined as in claim 1. 

A process according to claim 6, wherein said compound of formula XX! is obtained by removing the 
protecting group (P) from a compound of the formula 




wherein R\ R 2 , Y, Z, D f E, R 3 , R*. m and n are defined as in claim 1 and P is a protecting group. 

A process according to claim 2, wherein said compounds of the formulae I and IV are compounds 
wherein Q is a radical of the formula J said radical having the formula 



(Cm, 



wherein R\ R 2 , R 7 , 1, m and n are defined as in claim 2. 
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75 



9. A process according to claim 3, wherein said compounds of the formulae I, IV and III are compounds 
wherein Q is a radical of the formula J, as defined in claim 8. 

10. A process for preparing a compound of the formula 



„ rv C'<> "' 

N I I II 

N-<CH 2 >,.L <CH 2 > n "J 



R 3 



wherein R 1 , R 2 , R 3 , Z, D, E, and I are defined as in claim 1, Y is N, each m and n is I and P is a 
protecting group, comprising reacting a compound of the formula 



20 



40 



NH V I I 

y 



25 wherein R 1 , R 2 and I are defined as in claim 1, with: 
a) a compound of the formula 



R 3 

30 / 



OCN -^^C0 2 P 



35 wherein R 3 is defined as in claim 1 and P is a protecting group; or 

b) a compound of the formula AA-OP, wherein AA is an appropriate alpha amino acid and P is a 
protecting group, in the presence of carbonyldiimidazole or another phosgene equivalent useful in 
urea formation; or 

c) a compound of the formula 



45 



hoA^O 



XXII 

OP 



wherein D, E, and R 3 are defined as in claim 1 and P is a protecting group, in the presence of a 
suitable coupling agent; or 
so d) a compound of the formula 




131 



BNSDOCID: <EP 0438233A2_I_> 



EP 0 438 233 A2 



wherein D, E t and R 3 are defined as in claim 1 and P is a protecting group, in the presence of 
carbonyidiimidazole or another phosgene equivalent useful in carbamate formation. 



11. A process for making a compound of the formula 



5 



E 

D I R3 



10 II y m 



xi I la 



15 



wherein Y is N, Z is CH 2 , P is a protecting group and m, n, D, E and R 3 are defined as in claim 1, 
comprising reacting a compound of the formula 



20 y — <CHO. 

\ 

N 




/ 



25 



wherein m and n are defined as in claim 1, with a compound of the formula XXII, as depicted and 
defined in claim 10. 

so 12. A process for preparing a compound of the formula Xllla, as depicted in claim 11 and wherein Y is N, 2 
is O, P is a protecting group and m, n, D, E and R 3 are defined as in claim 1, comprising reacting a 
compound of the formula 



35 




40 



<CH 2 > 
N 

/ 

(CH 2 ) n 



wherein m and n are defined as in claim 1, with a compound of the formula XXIII, as depicted and 
deferred in claim 10. 

45 13. A process for preparing a compound of the formula Xlila. as depicted in claim 11 and wherein Y is CH. 
Z is N or O, P is a protecting group, each of m and n is 1, and D, E and R 3 are defined as in claim l! 
comprising coupling a compound of the formula 



50 




on 



55 with: 

a) compound of the formula XXIII, as depicted and defined in claim 10 (when the desired compound 
of formula Xllla is a compound wherein Z is O); or 

b) a compound of the formula AA-OP, wherein AA is an appropriate alpha amino acid and P is a 
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protecting group (when the desired compound of formula Xllla is a compound wherein Z is NH). 
Claims for the following Contracting State: GR 
1. A process for preparing a compound of the formula 



t H 



wherein Q is 




with the proviso that R 7 may be absent and that when R 7 is absent the nitrogen does not carry a 
positive charge and X" is absent; 

X~ represents a pharmaceutical^ acceptable anion or shared anion; 
I is O, 1, 2 or 3; 
k is 1. 2 or 3; 

m and n are independently 0, 1 or 2; 
each i is independently 2, 3 or 4; 
each G is independently oxygen or sulfur; 
Y is CH or N; 

R 1 and R 2 are independently selected from hydrogen, Ci to C 8 alkyl, amino-Ci to C 8 alkyl, hydroxy-Ci 
to Cs alkyl, Ci to Ce alkoxy-C 2 to Cs alkyl, Ci to Ce alkylamino-C 2 to C 8 alkyl, phenyl, naphthyl, 
pyridyl, imidazolyl, thiazolyl, di(Ci to Ca alkyt)amino-C2 to Cs alkyl, or Ci to C 8 alkoxycarbonyl- Ci to 
Cs aikyl; or R 1 and R 2 taken together with the nitrogen atom to which they are attached form a 4 to 8 
membered ring containing 0, 1 or 2 atoms selected from the group consisting of oxygen, nitrogen and 
sulfur, the remaining atoms in the ring being carbon, said ring optionally containing one, two, or three 
double bonds, and said ring optionally containing one or two substituents selected from hydroxy and Ci 
to Cg alkyl, each hydroxy substituent, when present, being attached to a carbon in the ring and each Ci 
to Cs alkyl substituent, when present, being attached to a carbon or nitrogen in the ring; 
R 7 is Ci to C 8 alkyl, phenyl-Ci to Cs alkyl, phenyi-Ci to C 8 alkyl-Ci to Cs alkylamino; 
p is 1 or 2; 

R 10 is hydrogen, Ci to C 8 alky! or phenyl-Ci to C 8 alkyl; 

Z is CH 2 , O or NR 13 wherein R 13 is hydrogen or Ci to C 5 alkyl; 

D and E are independently selected from hydrogen and Ci to C3 alkyl, or D and E taken together with 

the carbon to which they are attached form a cyclopropyl, cyclobutyl or cyclopentyl ring; 

R 3 is phenyl, substituted phenyl, C 5 to C? cycloalkyl, Cs to C 7 cycloalkylmethyl, 1 -naphthyl, 2-naphthyl, 

substituted C 5 to C 7 cycloalkyl. phenylmethyl, substituted phenylmethyl, 2-thienyl, substituted 2-thienyl, 

3-thienyl or substituted 3-thienyl, said substituted phenyl, substituted Cs to C7 cycloalkyl, substituted 

phenylmethyl, substituted 2-thienyl or substituted 3-thienyl being substituted with one or two groups 

selected from the group consisting of Ci to C 5 alkoxy, Ci to Cs alkyl, halogen and hydroxy; 

R* is Ci to C 8 alkyl, Ci to C 8 substituted alkyl wherein the alkyl moiety is substituted with hydroxy or 

one to seven fluorine atoms; HCF2S-C1 to Cs alkyl, 4-imidazolylmethyl, 4-thiazolylmethyl, C2 to Cs 

alkenyl-methyl, Ci to C 8 alkyl-O-Ci to C 8 alkyl, or Ci to C 8 alkyl-S-Ci to C 8 alkyl; 
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R 5 is 2-thienyl t 3-thienyl, Cs to C 7 cycloalkenyl, or 1 ,4-cyclohexadienyl, Ct to Cs alkyl, substituted Ci 
to C« alkyl, Ci-C 8 alkoxy, phenyl or substituted phenyl, wherein said substituted Ci to Cs aikyl and said 
substituted phenyl are substituted with one or two substituents selected from the group consisting of Ci 
to Cs alkoxy, Ci to C 5 alkyl, halogen, hydroxy and oxo, or said substituted Ci to C 8 alkyl is substituted 
with one to seven fluorine atoms; 

R e is CO-Ci to C 8 aikyl, COO-Ci to C10 alkyl. COCH 2 -phenyl, COOCH 2 -Ci to C 8 substituted alkyl 
wherein the alkyl moiety is perfiuorinated or substituted with 1 to 7 fluorine atoms; Ci to Cs alkyl- 
thiomethyl, 2-imidazolyl, 2-thiazolyl, 2-oxazolyl, wherein said 2-imidazolyl, 2-thiazolyl and 2-oxazolyl 
may optionally be substituted at one or two carbon atoms of the ring with one or two substituents 
independently selected from hydrogen, Ci to C 8 alkyl, C 2 to C 5 alkenyl, halogen and Ci to C 5 alkoxy 
carbonyl, and wherein said imidazolyl may additionally be substituted on one of the ring nitrogens with 
a substituent selected from Ci to C 5 alkyl; phenyl, Cs to C 7 cycloalkyl, CONR ie R'7 wherein R 16 and 
R 17 are independently selected from the group of radicals set forth in the definition of R 1 and R 2 above, 
except that R 16 and R 17 cannot, taken together with the nitrogen atom to which they are attached, form 
a ring, or CONHR 8 wherein R 8 is Ci to Cs alkyl or Ci to Cs alkyl substituted with 1 to 3 halogen atoms 
or with a 4-morpholino, thiazolyl or imidazolyl group, or substituted with a group selected from the 
group of radicals set forth in the definition of Q above; 
or R s is a group of the formula 




wherein j is 1 or 2; R 11 is hydrogen, Ci to C 5 alkyl or CH2OH; M is O, S, NR 12 wherein R 12 is hydrogen 
or Ci to C 6 alkyl; T is O or S; E is O, S, C = CH 2 , NR 1 * wherein R u is hydrogen or Cn to C s alkyl or 
CHR 15 wherein R 15 is Ci to C e alkyl; 
or R 6 is a group of the formula 




wherein each X is independently oxygen or sulfur and each i is independently 2, 3 or 4; 
or R e is a group of the formula 



OH 

\s 

wherein R 9 is Ci to C13 alkyl, C2 to Cs alkenyl, phenyl-Ci to Cs alkyl, or substituted Ci to C 8 alkyl 

wherein the alkyl is perfiuorinated or is substituted with hydroxy or 1 to 7 fluorine atoms; 

and R 18 is selected from the group of radicals set forth in the definition of R 1 and R 2 above, except that 

R 18 can not be a member of a ring; 

or a pharmaceutically acceptable salt thereof, 

Comprising reacting a compound of the formula 
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wherein Y, Z, D, E, R 3 , R 4 , R 5 , R 6 , m and n are as defined above, with (a) an amine of the formula 
R 1 R 2 NH wherein R 1 and R 2 are defined as above, in the presence of a suitable reducing agent, or (b) 
the hydrochloride salt of an amine of the formula R 1 R 2 NH, wherein R 1 and R 2 are defined as above; and 
15 optionally converting the product of such reaction to a pharmaceutical^ acceptable salt thereof. 

2. A process for preparing a compound of the formula or a pharmaceutical^ acceptable salt thereof, 
comprising coupling a compound of the formula 



20 



25 



E R3 



\ \/ 

c 



H 



II 

0 



OH 



IV 



30 wherein Q. Z, D, E and R 3 are defined as above, with a compound of the formula 



35 



H 



40 



H R 
T H 

o4 H H Bh 



wherein R*. R s and R 6 are defined as above. 



45 3. A process according to claim 2, wherein said compound of the formula IV is obtained by removing the 
protecting group (P) from a compound of the formula 



50 



55 
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wherein Q, Z, D, E and R 3 are defined as in claim 2 and P is a protecting group. 

4. A process according to claim 1, wherein said compound of formula II is obtained by coupling a 
compound of the formula 



5 



/-<CH ? > mQ 
0=( V^ z JL^OH Xm 



^-<CH 2 > n 




0 



75 



20 



25 



wherein Y, Z, E, D, R 3 , m and n are defined as in claim 1 , with a compound of the formula 

H 

H I R 5 
r4 H H Bh 



wherein R 4 , R 5 and R 6 are defined as in claim 1. 

5. A process according to claim 1 , wherein said compound of the formula II is obtained by coupling a 
30 compound of the formula 

2 

OH 

40 wherein R 5 and R G are defined as in claim 1, with a compound of the formula 




so wherein Y, Z, E, D, R 3 , R*. m and n are defined as in claim 1. 



6. A process for preparing a compound of the formula I, as depicted and defined in claim 1. comprising 
coupling a compound of the formula XVI, as depicted and described in claim V, with a compound of the 
formula 



55 
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R 1 R 2 N-<CH 2 ) t 




E 3 
0 i R 

<CH 2 ) f> 0 



OH XXI 



w wherein R 1 , R 2 , R 3 , R 4 , Y, Z, D, E, m and n are defined as in claim 1. 

7. A process according to claim 6, wherein said compound of formula XX! is obtained by removing the 
protecting group (P) from a compound of the formula 



75 



R L R 2 N-(CH 2 > t 



20 




E 3 

cc »e\n 0 °^p R « 4 



OP xx 



wherein R 1 , R 2 , Y, Z, D, E, R 3 , R 4 , m and n are defined as in claim 1 and P is a protecting group. 

25 8. A process according to claim 2, wherein said compounds of the formulae I and IV are compounds 
wherein Q is a radical of the formula J said radical having the formula 



(CH 



30 



R 2 — N*-< CH 2 ) , 




35 



40 



wherein R\ R 2 , R 7 , I, m and n are defined as in claim 2. 

9. A process according to claim 3, wherein said compounds of the formulae I, IV and III are compounds 
wherein Q is a radical of the formula J, as defined in claim 8. 

10. A process for preparing a compound of the formula 



45 



0 I R : 

o -c^ 

II l>* 



50 



R2/ 



[ I 

N-(CH 2 )X <CH 2 ) n 



OP 



1 I I 



wherein R\ R 2 , R 3 , Z, D, E, and I are defined as in claim 1, Y is N, each m and n is I and P is a 
protecting group, comprising reacting a compound of the formula 
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wherein R 1 , R 2 and I are defined as in claim 1, with: 
a) a compound of the formula 



R 3 

OCN /^C0 2 P 



VI I [ 



wherein R 3 is defined as in claim 1 and P is a protecting group; or 

b) a compound of the formula AA-OP, wherein AA is an appropriate alpha amino acid and P is a 
protecting group, in the presence of carbonyldiimidazole or another phosgene equivalent useful in 

20 urea formation; or 

c) a compound of the formula 



wherein D, E, and R 3 are defined as in claim 1 
suitable coupling agent; or 
d) a compound of the formula 



and P is a protecting group, in the presence of a 



35 




XXI I I 



40 



45 



wherein D, E, and R 3 are defined as in claim 1 and P is a protecting group, in the presence of 
carbonyldiimidazole or another phosgene equivalent useful in carbamate formation. 

11. A process for making a compound of the formula 



50 



(CH P ). 



0 I 
0 

li KM 



a* OP 



X I I I a 



55 



wherein Y is N, Z is CH 2 . P is a protecting group and m, n, D, E and R3 are defined as in claim 1, 
comprising reacting a compound of the formula 
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\* 
N 

/ 

,<CH 2 ) n 

wherein m and n are defined as in claim 1, with a compound of the formula XXII, as depicted and 
10 defined in claim 10. ^ 

12. A process for preparing a compound of the formula Xllla, as depicted in claim 11 and wherein Y is N, Z 
is O, P is a protecting group and m, n, D, E and R 3 are defined as in claim 1, comprising reacting a 
compound of the formula 




N 

/ 

<CH 8 )„ 



wherein m and n are defined as in claim 1, with a compound of the formula XXIII, as depicted and 
25 deferred in claim 10. 

13. A process for preparing a compound of the formula Xllla, as depicted in claim 11 and wherein Y is CH, 
Z is N or O, P is a protecting group, each of m and n is 1, and D, E and R 3 are defined as in claim 1, 
comprising coupling a compound of the formula 

30 




OH 



with: 

a) compound of the formula XXIII, as depicted and defined in claim 10 (when the desired compound 
of formula Xllla is a compound wherein Z is O); or 
40 b) a compound of the formula AA-OP, wherein AA is an appropriate alpha amino acid and P is a 

protecting group (when the desired compound of formula Xllla is a compound wherein Z is NH). 

14. A compound of the formula 

45 



\ / \ II hf .OR 1 

y A — ' U 

* 0 



{ 1 1 



wherein R 1 and R 2 are independently selected from hydrogen, Ci to Cs alkyl, di(Ci to C3 alkyl)amino- 
55 C2 to alkyl and nitrogen protecting groups or R 1 and R 2 taken together with the nitrogen to which 
they are attached form a ring which is morpholine, 4-methylpiperazine, pyrrolidine, or piperidine; I is 0, 
1, 2 or 3; Y is N or CH; Z is NH, O or CH 2 ; R 3 is phenyl, p-methoxyphenyl, benzyl, 1-napthyl, 
cyclohexyl, 2-thienyl or 3- thienyl; and R 10 is hydrogen, Ci to C3 alkyl or benzyl. 
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15. A compound of the formula 



R 3 



5 




10 

wherein Y is N or CH; Z is NH, 0 or CH 2 ; R 3 is phenyl, p-methoxy phenyl, benzyl, 1-naphthyl, 
cyclohexyl, 2-thienyl or 3- thienyl; and R 10 is hydrogen, Ci to C 3 alkyl or benzyl. 

16- A compound of the formula 

75 



E 

D | R 3 



20 



0 \ y H 
X m 



II 



CH 2 )„ 



0 

II 

X, 



II 

0 R 



H OH 



25 



i i 



wherein m and n are independently 0 or 1; Y is CH or N; Z is CH 2 , NH, O or NCH 3 ; D and E are 
independently selected from hydrogen and Ci to C 3 alkyl or D and E taken together with the carbon to 
which they are attached form a cyciopropyl, cyclobutyl or cyclopentyl ring; R 3 is phenyl, cyclohexyl, 1- 
naphthyl, 2-thienyl, 3-thienyl, benzyl, or p-methoxybenzyl; R 4 is Ci to C 3 alkylthiomethyl, 4-imidazolyl- 
methyl, Ci to C 5 alkenyl-methyl, C, to C 3 alkoxy-methyl or C 2 to C* alkyl; R 5 is cyclohexyl; R 6 is 
COO-Ci to C s alkyl or CONR 16 R 17 wherein R 16 and R 17 are independently selected from hydrogen and 
Ci to C 5 alkyl, with the proviso that when Y is N and Z is NH or NHCH 3 , then R* is Ci to C 5 alkenyl- 
methyl, and the pharmaceutical ly acceptable salts thereof. 
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